Dipicolinic acid (DPA) is believed to exist in bacterial spores mainly as the calcium chelate (Martin and Foster, J. Bacteriol. 76:167, 1958; Rode and Foster, J. Bacteriol. 81:768, 1961). A suggestion has been made that it may complex with amino acids (Young, Can. J. Microbiol. 5:197, 1959). The only known naturally occurring covalent compound of DPA is ethyl dipicolinate monoester, isolated from spores of Bacillus cereus var. mycoides (Perry and Foster, J. Bacteriol. 72:295, 1956 The small fraction of the total spore DPA in ester form indicates that this compound may be merely a metabolic accident; but, it does suggest some ester synthetase activity, and a vital role cannot be ruled out at this time. Whether the "synthetase" is a specific or nonspecific enzyme remains to be seen, although existence of two different esters in the different species points to a nonspecificity. The ester apparently was bound to some cellular structure, since sulfuric acid hydrolysis was required for its liberation.
cessively increasing percentages of n-butanol. Acids in the 5-ml eluted fractions were detected by titration with 0.01 N NaOH. The major acid fraction came off the column with 100% chloroform in tubes 14 through 30. Paper chromatography established that a single acid was present. DPA was eluted subsequently as a second peak in chloroform-3% n-butanol. The first acid was brought to dryness, dissolved in hot benzene, decolorized with charcoal, and recrystallized from benzene to a constant melting point (151 to 152 C). Pure, synthetic monomethyl DPA prepared from diazomethane and DPA melted at 151 C; mixed melting point, 151 to 152 C. Elementary analysis gave the empirical formula CgHA04N, indicating one carbon and two hydrogen atoms more than DPA. The bacterial product was heated in 3 N NaOH, and DPA was presumptively identified as a saponification product by RF values on paper chromatograms in three solvent systems. The ultraviolet-absorption spectra of the bacterial and synthetic monomethyl esters and their calcium chelates were virtually identical. The infrared-absorption spectra of the two provided conclusive identity (Hodson, Ph.D. Dissertation, p. 25, Univ. of Texas, Austin, 1962) .
The small fraction of the total spore DPA in ester form indicates that this compound may be merely a metabolic accident; but, it does suggest some ester synthetase activity, and a vital role cannot be ruled out at this time. Whether the "synthetase" is a specific or nonspecific enzyme remains to be seen, although existence of two different esters in the different species points to a nonspecificity. The ester apparently was bound to some cellular structure, since sulfuric acid hydrolysis was required for its liberation.
Evidence that one-carbon metabolism occurs to some extent in the synthesis of these spores is further supported by the demonstration of formic acid in the ether extract of the acid-hydrolyzed spores. The formic acid was isolated by steam distillation, and was identified by RF values of the ammonium salt, by Duclaux distillation constants, and by its reduction of HgCI2 to calomel. The relation between the formic acid and the methyl group of the DPA ester is a moot point. through leaks around them. The greater impermeability to both carbon dioxide and hydrogen will increase the retention of these gases in the tubes after the culture has grown, a feature of value if these fermentation products are to be measured.
ERRATA
